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FPGA JTAG CHAIN as follows:

LOC      DEVICE          FUNCTION
U3       XCV50-4PQ240C   transmitter
U2       XCV50-4PQ240C   transmitter
U1       XCV50-4PQ240C   receiver
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Fermi National Accelerator Laboratory
Particle Physics Division / Engineering & Technical Teams
D-ZERO Upgrade Group
design by Jamieson Olsen <jamieson@fnal.gov>

parallel_port

parallel_port

DATA[7..0]

CCLK

PROG*
CS[2..0]

WRITE*

DONE
BUSY

INIT*

CLOCK0
CLOCK1
CLOCK2
CLOCK3
CLOCK4
CLOCK5

RESET

fpga_tx

fpga_tx

CLOCK_A

TDI
TCK
TMS

DATA[7..0]

CCLK
WRITE*
PROG*

CS1
CS2

CLOCK_B

TDO

BUSY
DONE
INIT*

BUS_A[27..0]

BUS_B[27..0]

BUS_C[27..0]

BUS_D[27..0]

BUS_E[27..0]

BUS_F[27..0]

BUS_G[27..0]

BUS_H[27..0]

BUS_J[27..0]

BUS_K[27..0]

RESET

fpga_rx

fpga_rx

TMS

BUSY

CS

DONE

CCLK

TDI
TDO

R
XA

_C
LK

TCK

DATA[7..0]

PROG*

INIT*

WRITE*
R

XB
_C

LK

R
XC

_C
LK

R
XD

_C
LK

R
XA

[2
7.

.0
]

R
XB

[2
7.

.0
]

R
XC

[2
7.

.0
]

R
XD

[2
7.

.0
]

RESET

LVDS_TX

LVDS_TX

BUS_A[27..0]

BUS_B[27..0]

BUS_D[27..0]

BUS_C[27..0]

BUS_E[27..0]

BUS_F[27..0]

BUS_H[27..0]

BUS_G[27..0]

BUS_J[27..0]

BUS_K[27..0]

CLOCK_ABC

CLOCK_DEF

CLOCK_GH

CLOCK_JK

LVDS_RX

LVDS_RX

R
XA

[2
7.

.0
]

R
XA

_C
LK

R
XB

_C
LK

R
XB

[2
7.

.0
]

R
XC

_C
LK

R
XD

[2
7.

.0
]

R
XC

[2
7.

.0
]

R
XD

_C
LK

BUS_A[27..0]

BUS_B[27..0]

BUS_C[27..0]

BUS_D[27..0]

BUS_E[27..0]

BUS_F[27..0]

BUS_G[27..0]

BUS_H[27..0]

BUS_J[27..0]

BUS_K[27..0]

R
XD

[2
7.

.0
]

R
XC

[2
7.

.0
]

R
XB

[2
7.

.0
]

R
XA

[2
7.

.0
]

R
XA

_C
LK

R
XB

_C
LK

R
XC

_C
LK

R
XD

_C
LK

DATA[7..0]

PROG*
WRITE*
CCLK
INIT*
DONE
BUSY

RESET

TDO1

CS[2..0]

CS0
CS1
CS2

CLOCK0
CLOCK1
CLOCK2
CLOCK3
CLOCK4
CLOCK5

TCK
TMS

TDORX
TDITX

VCC3

VCC3

C1
.1uF

JP1
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DATA4

RXD8

DATA1

RXC4

RXC23

RXB8

RXB24

RXC27

RXD16

RXC16

RXA26

RXC3

RXA11

RXC11

RXA0

RXC18

RXB0

RXD27

RXB26

RXD3

RXC12

RXB13

RXA24

RXD24

RXC7

RXD1

RXD5

RXD20

RXD10

RXC26

RXC10

RXA21

RXC6

RXC25

RXD23

RXD25

RXC14

RXB10

RXA18

RXB12

RXB23

RXA8

DATA5

RXB25

RXA14

RXC2
RXB17

RXA25

RXC13

RXD6

RXB4

RXB16

RXA6

DATA0

DATA7

RXA12

RXD0

RXA9

RXC8

RXB6

RXA19

RXD11

RXB19

RXC22

RXD17

RXC0

RXB27

RXB11

RXB20

RXB22

DATA3

RXC9

RXD4

RXC21

RXD9

RXB14

RXC15

RXB18

DATA6

RXD7

RXA13

RXC1

RXD18

RXA3

RXA22

RXD12

RXB1

RXD26

RXD21

RXA7

RXA15

RXC20

RXD19

RXA17
RXA20

RXA4

RXB15

RXB2

RXA1

RXA27

RXC17

RXA5

RXA2

DATA2

RXD2

RXC24

RXD22

RXB21

RXB3

RXD14

RXA23

RXC5

RXD13

RXA10

RXB7

RXA16

RXC19

RXD15

RXB5

RXB9

VCC2VCC3

VCC3 VCC3 VCC3VCC3 VCC3

VCC2 VCC2 VCC2 VCC2 VCC2

SUPPORTED DEVICES
WITH THIS FOOTPRINT
(PQ240) ARE:

XCV50
XCV100
XCV150
XCV200
XCV300
XCV400
XCV600
XCV800

U1

XCV50-4PQ240C

218

229

232

236

66

70

73

84

97
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187
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205
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58
60

62

120
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124
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145
156
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167
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178

179
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183

184

185

239

89
92

210
213

63
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74
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186

188
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193

195
199
200
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203

206
207
208
209
215
216
217

220
221
222
223
224
228

230
231

234
235

237
238

176
175
174
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168
162
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141
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I/O
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N
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D

G
N
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G

N
D

G
N

D
G

N
D
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N
D
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N
D
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D

G
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D

G
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G

N
D

G
N
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G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

TMS

M1
M0

M2

DONE

PROG

INIT

D7
D6
D5
D4
D3
D2
D1
D0_DIN

BUSY/DOUT

CCLK

TDO
TDI

CS

WRITE

TCK

GCLK1
GCLK0

GCLK2
GCLK3

I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O

I/O

I/O

I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O

I/O
I/O

I/O
I/O
I/O

I/O

I/O

I/O

I/O

I/O

I/O

I/O

I/O

R5

82

C9
.1uF

R2

82

C11
.1uF

R4

82

C3
.1uF

C7
.1uF

C6
.1uF

R14.7k

R3

82

C4
.1uF

C10
.1uF

C8
.1uF

C5
.1uF

C2
.1uF

TMS

BUSY

CS
DONE

CCLK

TDI

TDO

RXA_CLK

TCK

DATA[7..0]

PROG*

INIT*

WRITE*

RXB_CLK
RXC_CLK
RXD_CLK

RXA[27..0]

RXB[27..0]

RXC[27..0]

RXD[27..0]

RESET
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BUS_A7
BUS_A6
BUS_A5
BUS_A4

BUS_A1

BUS_A3

BUS_A0

BUS_A2

BUS_A27

BUS_B23

BUS_B21

BUS_B26

BUS_B17
BUS_B18

BUS_B24

BUS_B20

BUS_B25

BUS_B22

BUS_B19

BUS_B13

BUS_B16

BUS_B14

BUS_B9

BUS_B15

BUS_B8

BUS_B11
BUS_B10

BUS_B12

BUS_B7

BUS_E26

BUS_E19

BUS_E24

BUS_E9

BUS_E1

BUS_E12

BUS_B0

BUS_E10

BUS_B1

BUS_E5

BUS_D25

BUS_E0

BUS_E11

BUS_E20

BUS_E18

BUS_B2

BUS_E14

BUS_E16

BUS_E27

BUS_E2
BUS_E3

BUS_B4

BUS_E13

BUS_E4

BUS_E7

BUS_E15

BUS_E21

BUS_D23
BUS_D24

BUS_E6

BUS_E8

BUS_E17

BUS_B6

BUS_E23

BUS_B27

BUS_D26

BUS_E25

BUS_B3

BUS_B5

BUS_E22

BUS_D17

BUS_C22

BUS_D1

BUS_D12

BUS_D14
BUS_D13

BUS_D4

BUS_C18

BUS_D7

BUS_C23

BUS_D6

BUS_C21

BUS_D20

BUS_D22

BUS_D18

BUS_C24

BUS_D3

BUS_D21

BUS_D15

BUS_D9

BUS_D5

BUS_C19
BUS_C20

BUS_D19

BUS_D27

BUS_D16

BUS_C25

BUS_D8

BUS_C26

BUS_D0

BUS_D10

BUS_D2

BUS_D11

BUS_A10

BUS_A14

BUS_A18

BUS_A12
BUS_A13

BUS_A25

BUS_C2

BUS_A21

BUS_C7

BUS_A8

BUS_C4

BUS_A26

BUS_C1

BUS_A24

BUS_C3

BUS_C5

BUS_C27

BUS_A19

BUS_C0

BUS_C9

BUS_A16

BUS_C12

BUS_A20

BUS_A11

BUS_A23

BUS_C11

BUS_C6

BUS_C10

BUS_A15

BUS_A17

BUS_A9

BUS_A22

BUS_C8

BUS_C15

BUS_C17

BUS_C13

BUS_C16

BUS_C14

DATA7
DATA6
DATA5
DATA4
DATA3
DATA2
DATA1
DATA0

BUS_H14

BUS_G3

BUS_G23

BUS_F19

BUS_K8

BUS_K2

BUS_K20

BUS_K1

BUS_H19

BUS_J5

BUS_K27

BUS_F18

BUS_F27

BUS_H11

BUS_G11

BUS_H26

BUS_F3

BUS_G13

DATA2

BUS_F2

BUS_J21

BUS_G2

BUS_F16

BUS_J14

BUS_J7

BUS_G12

BUS_K7

BUS_K12

BUS_F5

BUS_F1

BUS_G17

BUS_G19

BUS_H1

BUS_H17

DATA6

BUS_H12

BUS_J3

BUS_J26

BUS_J11

BUS_K18

BUS_F24

BUS_F17

BUS_K10

BUS_K4

BUS_F12

DATA0

BUS_J10

BUS_H25

BUS_J27

BUS_J24

DATA3

BUS_K9

BUS_J22

DATA5

BUS_K25

BUS_F21

BUS_G1

BUS_J12

BUS_F9

BUS_J23

BUS_J2

BUS_F7

BUS_H5

BUS_K24

BUS_K5

BUS_K17

BUS_J20
BUS_H7

BUS_K22

BUS_G7

BUS_G0

BUS_F4

BUS_K3

BUS_H13

BUS_G27
BUS_J1

BUS_G4

BUS_K0

BUS_K14

BUS_G6

BUS_J15

BUS_G21

BUS_K19

BUS_H18

BUS_K15

BUS_K13

BUS_F10

BUS_F22

BUS_F20

BUS_H9

BUS_G22

BUS_H23

BUS_F11

BUS_F8

BUS_J16

BUS_H20

BUS_G8

BUS_F14
BUS_F13

BUS_K23

BUS_H21

BUS_F15

BUS_H4

BUS_H2

BUS_H8

BUS_F0

BUS_G18

BUS_H3

BUS_H16

BUS_F26

BUS_J19

BUS_G5

BUS_G26

BUS_J0

BUS_J18

BUS_H15

BUS_G14

DATA4

BUS_H22

BUS_G25

BUS_G15

BUS_K26

BUS_J9

BUS_H0

BUS_F6

BUS_J13

BUS_G9

BUS_G24

BUS_K11

BUS_H6

BUS_F23

DATA7

BUS_K16

BUS_J8

BUS_J17
BUS_H10

BUS_G16

BUS_J6

BUS_J4

BUS_G20

DATA1

BUS_K6

BUS_H27

BUS_H24

BUS_F25

BUS_J25

BUS_K21

BUS_G10

VCC3 VCC2

VCC2VCC3

VCC3VCC3VCC3 VCC3

VCC2VCC2 VCC2

VCC3

VCC2VCC2

VCC3VCC3VCC3 VCC3

VCC2VCC2 VCC2

VCC3

VCC2VCC2

C23
.1uF

SUPPORTED DEVICES
WITH THIS FOOTPRINT
(PQ240) ARE:

XCV50
XCV100
XCV150
XCV200
XCV300
XCV400
XCV600
XCV800

U3

XCV50-4PQ240C

218

229

232

236

66

70

73

84

97

108

111
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187

191

194

205
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58
60

62

120

122

123

124
134
138
145
156
163
167
177

178

179

181
183

184

185

239

89
92

210
213

63
64
65
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78
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228
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23
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47
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54

I/O
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TMS

M1
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M2

DONE

PROG

INIT

D7
D6
D5
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D2
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D0_DIN

BUSY/DOUT

CCLK

TDO
TDI

CS
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Press and hold for >2sec to
generate a RESET pulse.

ENHANCED PARALLEL
PORT (EPP) MODE

JTAG header

A B

AS* , DS*, RW* are inputs
PDATA[7..0] are bidirectional
INT, WAIT, SP[2..0], and
WAIT are outputs

DONE, BUSY, and INIT* are open collector.

THESE ARE THE TERMINATION RESISTORS.  PUT
THEM AT THE END OF THE TRACE.

VCC2 is a plane layer.

This regulator is good for up to 3A @ 2.5V.  If the
regulator cannot hold the output to 2.5V, it will pull
the open collector output REG_ERROR low.

2 pin rt. angle
terminal block to
bring +3.3V onto the
board for bench
testing.

+3.3V power
indicator

+2.5V
power 
indicator

2 pin rt. angle
terminal block to
bring +3.3V onto the
board for bench
testing.

+3.3V surface mount 50MHz osc.
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